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COMPOSITION OF POLYMER OF OLEFIN WITH

MIXED MINERAL FILLER

BACKGROUND OF THE INVENTION

This invention relates to filled compositions of poly-
mer of olefins. In one of its aspect, this invention relates
to 1mproving physical characteristics of polymer of

olefins by the addition of fillers. In another aspect of the 10

invention, it relates to the use of mixed mineral fillers in
compositions with polymer of olefin. In still another
aspect of the invention, it relates to the use of mica with
at least one other mineral filler in compositions with
polymer of olefin.

Automotive companies have shown an increased
interest in filled polymers of olefins, particularly when
fillers are used that produce a higher flexural modulus
or produce a higher impact strength. It has long been

known that fiberglass is useful in producing higher flex- .

ural modulus so that the performance of fiberglass filled
polymer of olefin has become a standard against which
other fillers- are measured. Apparently, mica has
emerged as a filler that provides not only a better flex-
ural modulus but also improved impact strength 1n a
composition with polymer of olefin. There 1s, however,

a major drawback to the use of mica in that an inherent

tan or brown color 1s produced in the composition
which requires very high pigment loadings to mask and
produce colors acceptable to the automotive industry.
It has now been found that the addition of mica along
with talc or a combination of talc and clay produces
compositions having better flexural modulus than fiber-
glass and that the combination of mica, talc, and clay
also provides a better impact strength, taking advantage
of the fact that a combination of mica and clay in combi-
nation with polymer of olefin has exceptionally good
impact strength. The combination of mica with talc
and/or clay also provides a lighter color which is easier
to mask than when mica is used alone and provides
compositions that are less abrasive and easier to mold
than fiberglass. | | |

It 1s therefore an object of this invention to provide
filled compositions of polymer of olefins that have 1m-
proved flexural modulus and/or improved impact
strength as compared to unfilled polymer of olefin. It is
another object of this invention to provide a method for
improving the flexural modulus and/or impact strength
of polymers of olefins by adding specific fillers. It is still
another object of this invention to provide filled poly-
mers having good color, good physical properties, and
that are less abrasive and easier to mold than polymers
of olefins filled with fiberglass.

Other aspects, objects and the various advantages of
this invention will become apparent upon reading the
specification and the appended claims.

STATEMENT OF THE INVENTION

In accordance with this invention, a filled composi-
tion 1s provided which i1s made up of polymer of olefin,
mica, and at least one of talc or clay having improved
flexural modulus and/or improved impact strength as
compared to the polymer of olefin without the addi-
tives.
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In another embodiment, the invention provides a
method for improving the flexural modulus of polymer
of olefin in which the polymer of olefin is admixed with
mica and at least one of talc or clay to provide improve-
ment of flexural modulus and/or impact strength, as
compared to the polymer of olefin without filler.

The polymers of olefins suitable for use in this inven-
tion are any of the alpha-olefins, either as homopoly-
mers or as copolymers with other alpha-olefins. Of
particular interest in this invention are polymers of
ethylene and propylene.

The mica, talc, and clay useful in the process of this
invention are any of those materials which are commer-
cially available and are commonly used as fillers with
various kinds of polymers.

According to this invention, the flexural modulus of
polymers of olefins i1s improved by the addition of a
combination of mica and taic in which the polymer of
olefin is present in an amount of about 60 to about 80

weight percent of the total composition, and each of the

mica and talc are present in a range of about 10 to about
20 weight percent of the total composition, preferably
about 12.5 weight percent to about 17.5 weight percent
of the total composition. |

Also according to the invention, a composition of
good impact strength is provided by mixing a polymer
of olefin in an amount of about 60 to about 80 weight
percent of the total composition with both mica and
clay with the mica and clay each present in an amount
of about 10 to about 20 weight percent of the total
composition, preferably about 12.5 to about 17.5 weight
percent of the total composition.

Compositions having improved flexural modulus and
impact strength as compared to polymers of olefin alone
can be prepared by mixing polymers of olefin in an
amount of about 60 to about 80 weight percent of the
total composition with 3 fillers: mica, talc, and clay with
each of the fillers present in an amount of about 7.5 to
about 12.5 weight percent of the total composition.

The method for mixing the fillers with the polymer of
olefin can be any of those well known 1n the art, such as
mixing in a blender, an extruder or other suitable mixing
device. The order of addition is not important.

To exemplify the present invention, various combina-
tions of polypropylene and well known fillers, including

fiberglass, mica, talc, calcium carbonate, clay, wollas-
tonite, and fused silica were mixed in a loading of 30
percent by weight filler with 70 percent by weight

polypropylene. Combinations of the individual filler

materials were mixed with polypropylene so that total
filler loading still remained at 30 weight percent and the
polypropylene at 70 weight percent based on the final
composition. Samples of the various filled polypropyl-
ene compositions were molded and tested for the physi-

- cal characteristics shown below. Table I sets out the
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change in properties for the filled polymer compositions
as compared to the unfilled polypropylene control. The
actual values for the control are given. For conve-
nience, the values for the filled compositions are shown
as percentage deviations from the control. A positive
deviation indicates a larger actual value. A negative
deviation indicates a smaller actual value. The magni-
tude of each deviation'is indicative of the actual value
obtained.
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TABLE

MINERAL FILLED POLYPROPYLENE
CHANGE IN PROPERTIES COMPARED TO UNFILLED CONTROL

APy gl el

Tenstle
Strength Notched Izod
Loading  Flex. Mod.  (vield) Elong. Impact Strength Melt Flow
Sample Fillers WT/% Psi Psi %o Ft/ibs, 23° C. g/10 min
Control, unfilled 0 160,000 4200 27 2.06 15.3
A Fiber Glass 30% +79% —-29% —85% — 3% —72%
B Mica 30% + 115 - 36 —78 +4 - 68
C  Talc J0% -+ 60 — 33 —70 —21 —63
D Calcium carbonate 30% + 18 — 50 —70 — 18 —27
E Clay 30% + 30 —33 —63 -+ 8 —70
F Wollastonite 30% + 39 -40 —52 +5 —21
G Fused Silica 30% + 18 — 55 —-70 — 30 —74
H Mica/Talc 15/15 + 137 —-29 -74 —21 — 66
I Mica/CaCO; 15/15 +61 —45 — 381 +6 —47
J Mica/clay 15715 +67 —33 —74 + 18 —69
K Mica/talc/clay 10/10/10 +81 —33 --70 +5 - 71
L Fused silica/talc 15/15 +69 — 38 —-70 —49 —381
M  CaCOj/Talc 15/15 + 66 —31 —67 —350 —36
N  Clay/Talc 15/15 + 81 —20 —63 —12 —67
O Wallastonite/Talc 15/15 +70 —26 — 67 -39 —40
P Fused silica/clay 15/15 +24 —43 —63 —19 — 82
Q  CaCQj3/Clay 15/15 + 15 —38 —63 —37 — 30
R Wollastonite/clay 15/15 + 52 —31 —66 -5 —49
S Wollastonite/CaCQO; 15/15 + 18 —40 —59 —13 23
23

Tests used

flexural modulus, psi | ASTM D750 of the filled compositions. Such behavior in physical

;&Psﬂe strength, psi, type 1 specimen ASTM D638 properties is generally expected.

(50.8 mm) per min * : :
elongation, % 30  Samples A-G in the Table all represent comparison
Izod 1mpact strength, notched, 23° C. ASTM D256 compositions, each one containing 30 wel ght percent of
melt flow, g/10 min ASEM D 1533 the indicated filler. The results show that the fiber glass

condition

FILLERS USED

335

fiber glass: Owens Corning OC452 strands chopped

into about g inch lengths

mica, 60 mesh size (about 250 microns): Marietta
Resources; grade 60-S Suzorite (R)

fused silica: Harbison-Walker Refractories, grade
GP111, average diameter of about 10-60 microns

talc: Whittaker, Clark & Daniels, Inc., grade 2620,
100 weight percent through 325 mesh screen (less than
about 44 microns).

clay: J. M. Huber Corp., grad Polyfil ®WC, calcined
kaolin clay, 99.5 weight percent through 325 mesh
screen.

calcium carbonate: Georgia Marble, grade CS-11,
99.5 weight percent through 325 mesh screen.

wollastonite F1: Nyco Inc., naturally occurring cal-
cium silicate having a 50 percent median particle size of
about 22 microns.

POLYPROPYLENE USED

Marlex CHM-040-01, Phillips Petroleum Company;
ASTM D2146 classification, type II (46550), nominal
density of 0.908 g/ec (ASTM D15005), nominal melt
flow of 4, nominal flexural modulus of 160,000 psi (im-
pact grade polypropylene).

INTERPRETATION OF THE RESULTS IN THE
| TABLE

[t can be seen from the results presented in the Table
that the flexural moduli of all the filled compositions are
greater than that of the unfilled polypropylene control.
Conversely, the tensile strength, elongation and melt
flow of unfilled polypropylene are all higher than those
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and the mica filled polypropylene, especially that con-
taining mica, have substantially higher flexural modulus
than that of the unfilled control. The impact results
show that glass addition slightly reduces impact
strength, the addition of one of talc, calcium carbonate,
and fused silica moderately reduces impact strength and
the addition of one of mica, clay, and wollastonite
slightly improves impact strength, all relative to the
unfilled control.

Of the binary filler systems employed in sample com-
positions H-J and L-S, sample H containing 30 weight
percent of a 50/50 weight ratio of mica and talc exhibits
an outstanding increase in flexural modulus relative to
the unfilled control. The increase would not be ex-
pected based on the lower values obtained for mica and
talc as shown in examples B and C. Also, the tensile
strength of sample H 1is slightly higher than that of
samples B and C. However, the large increase in the
flexural modulus is offset to some extent by a moderate
decrease In imparct strength. The composition has ade-
quate impact strength for many applications such as
toys, housings, automotive parts and the like.

Relative to the unfilled control and to sample A con-
taining fiber glass, the results for sample J show that a
50/50 weight percent mica/clay filler combination
gives a composition having substantially improved flex-
ural modulus and impact strength. The improvement is
impact strength would not be expected based on the
compositions using either mica (sample B) or clay (sam-
ple E) alone as filler. |

Sample K, containing the mica/talc/clay combina-
tion exhibits a substantial increase in flexural modulus
coupled with a slight increase in impact strength rela-
tive to the unfilled control with the overall results being
somewhat superior to those of sample A containing a
fiber glass filler.
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The remaining compositions are considered to be
deficient in one or more of flexural modulus, tensile
strength and impact strength for the applications con-
templated and as indicated above.

I claim: 5

1. A composition comprising polymer of olefin, mica,
and talc having improved flexural modulus as compared
to said polymer of olefin alone, said polymer of olefin
present in an amount of about 60 to about 80 weight
percent of the total composition, said mica present in an
amount of about 10 to about 20 weight percent of the
total composition and said talc present in an amount of
about 10 to about 20 weight percent of the total compo-
SH101.

2. A composition of claim 1 wherein said mica is
present 1n an amount of about 12.5 weight percent to
about 7.5 weight percent of the total composition and
said talc i1s present in an amount of about 12.5 to about
17.5 weight percent of the total composition.

3. A composition of claim 2 wherein said polymer of 20
olefin is present in an amount of about 70 weight per-
cent, said mica 1s present in an amount of about 15
weight percent of the total composition and said talc is
present in an amount of about 15 weight percent of the
total composition.

4. A composition of claim 3 wherein the polymer of
olefin 1s polypropylene.

5. A method for improving the flexular modulus of
polymer of olefin comprising admixing said polymer of
olefin in an amount of about 60 to about 80 weight 30
percent of the total composition with (1) mica in an
amount of about 10 to about 20 weight percent of the
total composition and (2) talc in an amount of about 10
to about 20 weight percent of the total composition.

6. A method of claim 5 wherein said mica is admixed 35
in an amount of about 12.5 to about 17.5 weight percent
of the total composition and said talc is admixed in an
amount of about 12.5 to about 17.5 weight percent of
the total composition.

7. A method of claim 2 wherein said polymer of olefin 40
is admixed in an amount of about 70 weight percent of
the total composition, said mica is admixed in an amount
of about 15 weight percent of the total composition and
said talc 1s admixed in an amount of about 15 weight
percent of the total composition.
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8. A method of claim 7 wherein said polymer of olefin
1S polypropylene.

9. A composition comprising polymer of olefin, mica,
and clay having improved impact strength as compared
to said said polymer of olefin alone said polymer of
olefin present in an amount of about 60 to about 80
weight percent of the total composition, said mica pres-
ent in an amount of about 10 to about 20 weight percent
of the total composition and said clay present in an
amount of about 10 to about 20 weight percent of the
total composition.

10. A composition of claim 9 wherein said mica is
present in an amount of about 12.5 to about 17.5 weight
percent of the total composition and said clay is present
In an amount of about 12.5 to about 17.5 weight percent
of the total composition.

11. A composition of claim 10 wherein said polymer
of olefin is present in an amount of about 70 weight
percent of the total composition, said mica is present in
an amount of about 15 weight percent of the total com-
position and said clay is present in an amount of about
15 weight percent of the total composition.

12. A composition of claim 11 in which said polymer
of olefin 1s polypropylene.

13. A method for improving the impact strength of -
polymer of olefin comprising admixing said polymer of

~ olefin in an amount of about 60 to about 80 weight

percent of the total composition with (1) mica in an
amount of about 10 to about 20 weight percent of the
total composition and (2) clay in an amount of about 10
to about 20 weight percent of the total composition.

14. A method of claim 13 wherein said mica is ad-
mixed in an amount of about 12.5 to about 17.5 weight
percent of the total composition and said clay is ad-
mixed in an amount of about 12.5 to about 17.5 weight
percent of the total composition.

15. A method of claim 14 wherein said polymer of
olefin is admixed in an amount of about 70 weight per-
cent of the total composition, said mica is admixed in an
amount of about 15 weight percent of the total composi-
tion and said clay 1s admixed in an amount of about 15
weight percent of the total composition.

16. A method of claim 15 wherein said polymer of

olefin is polypropylene.
¥ *x ¥ * ¥
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